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(57) A signal receiving apparatus according to the 
present Invention includes receiving unit for receiving a 
television broadcast, instruction unit for instructing 
change of a receiving channel of the receiving unit, and 
control unit for, in response to the instruction of channel 
change by the Instruction unit, comparing an ending 



time of a program being broadcasted on a first channel 
which is being received by the receiving unit and an end- 
ing time of a program being broadcasted on a second 
channel after the change, and controlling a channel 
change operation of the receiving unit based on a result 
of the comparison. 
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Description 

BACKGROUND OF THE INVENTiON 
Field of the Invention 

[0001 ] The present invention relates to a receiving ap- 
paratus, and in particular to control for changing a chan- 
nel which is to be received. 

Related Background Art 

[0002] Currently, in the BS digital television broad- 
cast, data broadcast is performed in addition to the or- 
dinary television broadcast. According to the data 
broadcast, it is also possible to transmit texts, image in- 
formation, or the like, which are required for program 
guides, shopping catalogues, electric books, electric al- 
bums, or the like, together with conventional television 
programs such as movies or dramas which are com- 
posed of pictures and voices. 

[0003] Further. In addition to displaying the informa- 
tion according to the data broadcast on a television dis- 
play screen, there has also been proposed a data broad- 
cast application which allows a user to effectively utilize 
shopping catalogues, electric books, and electric al- 
bums by storing data broadcast contents in a television 
receiver or printing the same. 

[0004] In the digital broadcast, data of plural channels 
(programs) is multiplexed on one transport stream 
(hereinafter referred to as TS) to be transmitted. In a 
receiver, a TS including data of a desired channel Is se- 
lected out of a large number of TSs. 
[0005] Therefore, while a television receiver Is receiv- 
ing a data broadcast channel Included In a certain TS to 
store data broadcast contents thereof, if a user tnes to 
change the channel to a channel Included in a different 
TS. the user cannot help giving up downloading of data 
broadcast data which is now being downloaded. 

SUMMARY OF THE INVENTION 

[0006] The present invention has been devised under 
such a background, and it is a concern of the present 
invention to provide a receiving apparatus which, even 
if an instruction to change a channel is received during 
downloading of television broadcast data, makes it pos- 
sible to surely download the data which is being down- 
loaded. 

[0007] According to an aspect of the present inven- 
tion, there is proposed a signal receiving apparatus, 
comprising: 

receiving means for receiving a television broad- 
cast; 

instruction means for Instructing change of a receiv- 
ing channel of the receiving means; and 
control means for, in response to the instruction of 



channel change by the instruction means, compar- 
ing an ending time of a program broadcasted on a 
first channel which is currently being received by the 
receiving means and an ending time of a program 
5 broadcasted on a second channel after the channel 
change to control a channel change operation of the 
receiving means based on a result of the compari- 
son. 

10 [0008] Advantages and features of the present inven- 
tion other than those described above will be apparent 
from the following detailed description of embodiments 
of the present invention taken in conjunction with the 
accompanying drawings, in which like reference char- 

15 acters designate the same or similar parts throughout 
the figures thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 



20 [0009] 

Fig. 1 is a block diagram showing a structure of a 
television receiver to which the present invention is 
applied; 

25 Fig. 2 illustrates a structure of a remote controller; 

Fig. 3 Is a diagram for explaining a receiving oper- 
ation of a digital television broadcast; 
Fig. 4 illustrates a state of data broadcast data; 
Figs. 5A and 5B illustrate structures of EIT data in 

30 accordance with a first embodiment of the present 
invention; 

Fig. 6 illustrates an operation for receiving a digital 
television broadcast; 

Fig. 7 Is a flow chart explaining operations at the 

35 time when a channel is changed; 

Figs. 8A. SB, and dC are timing charts showing op- 
eration timing for changing a channel; 
Fig. 9 is a flow chart explaining an operation for 
booking downloading; 

40 Fig. 10 illustrates an alert picture; 

Fig. 11 illustrates a structure of EIT data in accord- 
ance with the first embodiment of the present inven- 
tion; 

Fig. 12 illustrates an alert picture; 
45 Fig. 13 illustrates an alert picture; 

Fig. 14 illustrates a state of data broadcast data; 
Fig. 15 is a flow chart explaining a booked down- 
loading operation; 

Fig. 16 is a flow chart explaining operations at the 
50 time when a channel is changed; 

Fig. 1 7 is a block diagram showing a structure of a 
television receiver as a second embodiment of the 
present invention; 

Fig. 1 8 illustrates an operation for receiving a digital 
55 television broadcast; 

Fig. 19 is a flow chart explaining operations at the 

time when a channel is changed; 

Fig. 20 illustrates a structure of EIT data in accord- 
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ance with the second embodiment of the present 
invention; 

Fig. 21 illustrates a structure of EIT data in accord- 
ance with the second embodiment of the present 
invention; and 

Fig. 22 illustrates an alert picture. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0010] Embodiments of the present invention will be 
hereinafter described in detail with reference to the ac- 
companying drawings. 

[0011] Fig. 1 is a block diagram showing an overall 
structure of a digital television receiver 1 00 as a first em- 
bodiment of the present invention. 
[0012] In Fig. 1, reference numeral 101 denotes an 
antenna: 1 02, a tuner; 1 03, a demultiplexer; 1 04, a video 
decoder; 1 05, an audio decoder; and 1 06. a data stream 
processing unit. A signal processing unit 118 is consti- 
tuted by the demultiplexer 103, the video decoder 104, 
the audio decoder 1 05, and the data stream processing 
unit 106. In addition, reference numeral 107 denotes a 
memory; 108, a picture composing unit; 109, a display 
control unit; 110, an audio control unit; 111, an image 
display unit; 112, an audio output unit; 113, a system 
bus; 114, a storage unit; 115, a CPU; 116, a photo-re- 
ceiving unit; and 117, a remote controller. 
[001 3] In the digital television receiver (hereinafter re- 
ferred to as receiver) 1 00, a signal received by the an- 
tenna 101 is inputted in the tuner 102. The tuner 102 
applies processing such as demodulation and error cor- 
rection to the inputted signal, and generates a transport 
stream (TS) to output it to the demultiplexer 103. 
[001 4] The demultiplexer 1 03 extracts video data, au- 
dio data, EPG (Electronic Program Guide) data, and da- 
ta broadcast data of a channel which is selected by the 
operation of the remote controller 1 1 7 via the photo-re- 
ceiving unit 116, from the inputted TS in which video da- 
ta, audio data, EPG data, data broadcast data, and the 
like for plural channels are multiplexed. 
[0015] Fig. 2 shows an example of the remote con- 
troller 117 of Fig. 1. In Fig. 2. reference numeral 201 
denotes a remote controller light emitting section; 202, 
a power key; 203, a cursor key; 204, a decision key; 205, 
a ten key; 206, color keys; and 207, a return key. A user 
can instruct screen operations and change of channels 
as described later by operating these operation keys. 
[001 6} An operation at the time when data of a desired 
channel is extracted from one TS will be described with 
reference to Fig. 3. Fig. 3 is a diagram explaining the 
case in which video data, audio data, EPG data, data 
broadcast data, and the like of a desired channel are 
extracted from TS data. 

[0017] In Fig. 3, reference numeral 301 denotes a 
transport stream (TS); 102, a tuner; 103, a demultiplex- 
er; 304, a Packet Identifier (PID) filter; 305, a section 
filter; 1 04, a video decoder; 1 05, an audio decoder; 1 06, 



a data stream processing unit; 309, Program Specific 
Information (PSI); 310, data broadcast data; and 311, 
Electronic Program Guide (EPG) data. Elements denot- 
ed by the same reference numerals as those in Fig. 1 

5 have the equivalent functions. 

[0018] In the TS 301 of Fig. 3. video data, audio data, 
data broadcast data, and EPG data for plural channels 
are multiplexed in a time division manner. In addition, in 
plural TSs shown in Fig. 3, data of channels different 

10 from one another to be transmitted from not-shown 
broadcast stations are multiplexed in a time division 
manner. 

[001 9] In the receiver 1 00, the tuner 1 02 shown in Fig. 
3 receives and demodulates a television broadcast, and 

15 selects one TS including data of a desired channel to 
transmit it to the demultiplexer 103. As shown in Fig. 3, 
each TS is transmitted by a unit of Transport Stream 
Packet (TSP), and a PID for identifying a type of each 
TSP is given to a header of the TSP. The demultiplexer 

20 103 uses the PID filter 304 and the section filter 305 to 
extract the PSI 309 located in a payload portion of a TSP 
having a PID of a predetermined value and transmits 
the extracted PSI to the data stream processing unit 
106. 

25 [0020] The PSI 309 defines contents of the entire TS, 
and includes a Program Association Table (PAT), a Pro- 
gram Map Table (PMT), a Conditional Access Table 
(CAT), and a Network Information Table (NIT) which are 
standardized by the IEC/IS013818-1. the Association 

30 of Radio Industries and Businesses (ARIB), or the like. 
The demultiplexer 1 03 uses the PSI 309 to extract video 
data D1 and audio data D2 using the ID filter 304 and 
transmits the extracted data to the video decoder 104 
and the audio decoder 105, respectively. 

35 [0021] The demultiplexer 103 likewise extracts the 
data broadcast data 310 and the EPG data 311 and 
transmits the extracted data to the data stream process- 
ing unit 1 06. The data broadcast data 31 0 includes a 
Download Info Indication (Dli) and a Download Data 

40 Block (DDB) which are standardized by the lEC/ 
IS013818-6, the ARIB, or the like. The EPG data 311 
includes a Service Description Table (SDT) and an 
Event Information Table (EIT) which are standardized 
by the Digital Video Broadcast (DVB), the ARIB, or the 

45 like. 

[0022] The video data D1 will be hereinafter de- 
scribed. The video decoder 104 applies decode 
processing of the MPEG to vide data inputted from the 
demultiplexer 103 and outputs decoded video data to 

50 the display control unit 109. The display control unit 1 09 
changes or multiplexes pictures according to an opera- 
tion of the video decoder 104 or the remote controller 
1 1 7 to display the pictures on the image display unit 1 1 1 . 
[0023] Next, the audio data D2 will be described. The 

55 audio decoder 105 applies decode processing of the 
MPEG to the audio data D2 Inputted from the demulti- 
plexer 1 03 and outputs decoded audio data to the audio 
control unit 110. The audio control unit 110 applies 
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processing of D/A conversion to the audio data inputted 
fronn the audio decoder 1 05 and outputs the audio data 
to the audio output unit 112. In addition, the audio output 
unit 112 includes Input terminals for an amplifier and a 
speaker and an audio Input terminal which are not 
shown in the figure. 

[0024] Next, incidental information concerning EPG 
data and data broadcast data will be described. 
[0025] EPG data is transmitted in data structure pre- 
scribed in the standard "Program Array Information to 
be used in Digital Broadcast", or the like In the ARIB. As 
main constitutional data, there are a Time Description 
Table (TDT) or a Time Offset Table (TOT) for transmit- 
ting present time information, a Service Description Ta- 
ble (SDT) for transmitting information concerning an or- 
ganized channel such as a name of the organized chan- 
nel and a name of a broadcast carrier, an Event Infor- 
mation Table (BIT) for transmitting information concern- 
ing a program such as a name of the program, a broad- 
cast starting date and time, a broadcast duration and 
explanation of program contents, and the like. In addi- 
tion, it is a general practice to use the information of the 
TDT or the TOT for clock display of the receiver 1 00, 
time management for program booking, or the like. Fur- 
ther, as the information of the EIT, data for approximately 
one week is obtained in advance and stored in the mem- 
ory 107. 

[0026] Data broadcast data is transmitted repeatedly 
from a broadcasting station according to a data carousel 
system of DSIVI-CC prescribed and described in the 
ISO/1EC1 381 8-6. a technical material "BS Digital Broad- 
cast Operation Regulations" in the ARIB, and the like. 
Text information, script information, image information, 
video and audio data are included in data broadcast da- 
ta obtained by the demultiplexer 103. Tfiese are de- 
scribed according to an extensible Markup Language 
(XML) prescribed by W3C or syntax following the XML. 
[0027] Fig. 4 shows a conceptual diagram of data 
broadcast data to be transmitted according to the data 
carousel transmission system. As shown in 401 of Fig. 
4, the data broadcast data is constituted by module con- 
trol data, XML text data, still image data which is image 
Information, graphic data, video data, and audio data. 
Each data is divided Into a Dll or a plurality of DDB sec- 
tions and multiplexed repeatedly In aTS for eacli certain 
period. 

[0028] For example, in Fig. 4, the control data in the 
data broadcast data 401 is divided into DM, whereas the 
XML text data is divided into three DDB sections, 
DDBO-0 to DDBO-2. Likewise, as shown in Fig. 4, the 
still image data is divided into n+1 DDB sections, 
DDB1-0 to DDBI-n, the graphic data is divided into two 
DDB sections, DDB2-0 to DDB2-1 , the video data is di- 
vided into m+1 DDB sections, DDB3-0to DDB3-m, and 
the audio data Is divided into two DDB sections, DDB4-0 
to DDB4-1 . 

[0029] Fig. 5A shows an example (extract) of data 
structure of the Dll. Fig. 5B shows an example (extract) 
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of data structure of the DDB. In areas 501 to 506 in Fig. 
5A, contents prescribed and described in the technical 
material "BS Digital Broadcast Operation Regulations", 
or the like In the ARIB are described, respectively. In 

5 addition, in areas 511 to 515 in Fig. 5B, contents pre- 
scribed and described in the technical material "BS Dig- 
ital Broadcast Operation Regulations", or the like in the 
ARIB are described, respectively 
[0030] The data broadcast data transmitted in this 

10 way is outputted to the storage unit 114 via the demul- 
tiplexer 103 and the data stream processing unit 106 
and stored therein, 

[0031] In the case In which the CPU 115 receives a 
data broadcast display instruction from the remote con- 
's troller 1 1 7 via the photo-receiving unit 1 1 6, the CPU 1 1 5 
reads out desired data broadcast data from the storage 
unit 114, decodes the data broadcast data utilizing the 
memory 107 and the data stream processing unit 106 
to output the decoded data to the picture composing unit 
20 1 08, and composes data for picture display. 

[0032] The picture composing unit 1 08 outputs a vid- 
eo signal which is based on the data for picture display 
to the display control unit 109. As described above, the 
display control unit 1 09 outputs a video signal to the im- 
25 age display unit 111 in order to perform change-over, 
composite display, or the like of a composed video pic- 
ture and a data broadcast screen. 
[0033] Next, operations in the case in which an in- 
struction to change a channel is sent by a user during 
30 downloading (storage) of data broadcast data will be de- 
scribed. 

[0034] Fig. 6 is a diagram showing a structure of a 
main part of the receiver 100 for explaining operations 
of the receiver 100 at the time of this channel change. 

S5 Components which are the same as those in Figs. 1 and 
3 are denoted by the identical reference numerals. 
[0035] In Fig. 6, six TSs are transmitted by television 
carrier waves of different frequencies, respectively, from 
a not-shown broadcasting station. These TSs are re- 

40 f erred to as TS1 to TS6, respectively. As shown in the 
figure, data of 1 0Och, 1 01 ch, and 1 02ch are multiplexed 
on the TS1, data of 103ch, 104ch, and 105ch are mul- 
tiplexed on the TS2. and data of 106ch. 107ch, and 
1 08ch are multiplexed on the TS3. In this way, television 

45 programs or data broadcast data for three channels are 
multiplexed on each TS up to the TS6 as shown In Fig. 6. 
[0036] At present, the TS1 is being received in the tun- 
er 102. Moreover, data broadcast data of lOlch is se- 
lected from the TS1 in the demultiplexer 1 03 and stored 

50 in the storage unit 114 via the data stream processing 
unit 106. 

[0037] The CPU 115 stores and manages elapsed 
time since downloading of data broadcast data is started 
and a downloaded data amount, and information on a 
55 Dll and DDB sections which are now being downloaded 
and scheduled to be downloaded (contents described 
in Figs. 5A and 5B). In particular, the number of sections 
of the downloaded DDB and parameters module Jd and 
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section_no of the sections. It is possible to calculate a 
bit rate value at the time of downloading the data broad- 
cast data from the elapsed time since downloading of 
the data broadcast data is started and the downloaded 
data amount. 

[0038] Operations of the CPU 11 5 in the case in which 
a request for change from the above-described down- 
loading state of 101ch to 106ch, which is a channel in- 
cluded in the TS3 other than TS1 , is received will be 
hereinafter described with reference to Figs. 7, 8A, 8B 
and 8C. Fig. 7 is a flow chart showing the operations of 
the CPU 115. 

[0039] When channel change is requested by a user 
operation, first, in step S701, the CPU 115 gets broad- 
casting time information of data broadcast data being 
broadcasted in 101ch which is a channel now being re- 
ceived (channel before-change). from the EIT stored in 
the memory 107. 

[0040] Next, in step S702. the CPU 115 likewise gets 
broadcasting time Information of a program being 
broadcasted in 106ch which Is a channel after-change. 
The broadcasting time Information which the CPU 115 
gets in steps S701 and S702 refers to a broadcast start- 
ing time and a broadcast duration. 
[0041] Next, in step S703, the CPU 115 calculates 
ending times of the respective broadcasts and judges 
which of the broadcasts ends earlier according to the 
information on the broadcast starting time and the 
broadcast duration which the CPU 115 gets in steps 
S701 and S702. 

[0042] As an example, in the case in which a broad- 
cast ending time 803 of the channel after-change 1 06ch 
is earlier than a broadcast ending time 802 of the chan- 
nel before-change lOlch as shown in Figs. 6A and 8B, 
the CPU 115 proceeds to step S704. 
[0043] Fig. 8A indicates that data broadcast data 
called "data 1" which is being downloaded in lOlch is 
repeatedly transmitted, a program called "program 2" is 
broadcasted in 1 06ch. and a time when the "program 2" 
is scheduled to end (point denoted by 803 in the figure) 
is earlier than a time when the broadcast of the "data 1 " 
is scheduled to end (point denoted by 802 in the figure) 
by time T1 which is equal to or longer than one trans- 
mission period of the "data 1 ". 

[0044] Fig. 8B indicates that data broadcast data 
called "data 1" which is being downloaded in lOlch is 
repeatedly transmitted, a program called "program 2" is 
broadcasted in 106ch, and a time when the "program 2" 
is scheduled to end is earlier than a time when the 
broadcast of the "data 1 " is scheduled to end by time T2 
which is equal to or shorter than one transmission period 
of the "data 1". 

[0045] Further, in the case in which a broadcast end- 
ing time of the channel after-change 1 06ch is later than 
a broadcast ending time of the channel before-change 
lOlch as shown in Figs. 8C. the processing proceeds 
to step S707. 

[0046] Fig. 8C indicates that data broadcast data 



called "data 1" which is being downloaded in lOlch is 
repeatedly transmitted, a program called "program 2" is 
broadcasted in 106ch, and a time when the broadcast 
of "data 1 " is scheduled to end is earlier than a time when 

5 the "program 2" is scheduled to end by time T3. 

[0047] In step S704, after the "program 2" of the chan- 
nel after-change 106ch ends, the CPU 115 returns the 
channel to the channel before-change lOlch and judg- 
es if downloading can be restarted. A flow of the judg- 

10 ment is shown in Fig. 9. 

[0048] In step S901 of Fig. 9. the CPU 1 1 5 calculates 
a bit rate value of data broadcast data which is being 
downloaded, from the elapsed time since downloading 
of the data broadcast data managed in the CPU 115 is 

15 started and the downloaded data amount. This bit rate 
value can be calculated according to the expression "bit 
rate value = downloaded data amount/elapsed time 
since downloading is started", 

[0049] Next, in step S902, the CPU 115 calculates a 
20 remaining amount value of downloading of data not 
downloaded yet from the total amount of download data 
and the downloaded data amount managed in the CPU 
115. This remaining amount of downloading can be cal- 
culated according to the expression "remaining amount 
25 of downloading = total amount of download data - down- 
loaded data amount". 

[0050] Next, in step S903. the CPU 115 calculates 
time required to download remaining data (time required 
to download remaining amount), from the respective 

30 values calculated in steps S901 and S902. This required 
time can be calculated according to the expression "time 
required to download remaining amount = remaining 
amount of downloading/bit rate value". 
[0051 ] Then, in step S904, the CPU 1 1 5 compares T1 

35 or T2 of Figs. 8A to 8C, which is a difference between 
the broadcast ending time of the "data 1 " and the broad- 
cast ending time of the "program 2". with the "time re- 
quired to download remaining amount", thereby judging 
whether downloading can be restarted. 

40 [0052] In the case of Fig, 8A, since the time T1 is long- 
er than the "time required to download remaining 
amount", the CPU 115 judges that downloading can be 
restarted and proceeds to step S705. In addition, in the 
case of Fig. 88, since the time T2 is shorter than the 

45 "time required to download remaining amount", the CPU 
115 Judges that it is difficult to restart downloading and 
proceeds to step S707. 

[0053] In the case in which the CPU 1 1 5 judges in step 
S704 that downloading can be restarted later even if a 

50 channel is changed, in step S705, the CPU 1 1 5 changes 
a receiving channel to 106ch designated by the user 
and. at the same time, displays an alert picture 1001 as 
shown in Fig. 10 on the display screen. 
[0054] Then, in step S706, the CPU 115 perfomis a 

ss booking operation for restarting downloading of the "da- 
ta 1 " being broadcasted on 1 01 ch after the "program 2" 
being broadcasted on 106ch ends, and finishes the 
channel change operation. The booking operation for 
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restarting downloading will be described later. 
[0055] On the other hand, in the case in which the 
CPU 115 judges in step S704 that it Is difficult to restart 
downloading, in step S707, the CPU 115 confirms a 
schedule of retransmission (rebroadcast) of data broad- 
cast data which Is now being downloaded. 
[0056] Fig. 11 shows an example (extract) of a data 
structure of the EIT indicating a retransmission schedule 
of broadcast data used in this embodiment. In areas 
1101 to 1103 and 1105 of Fig. 11, contents prescribed 
in the standard "Program Array Information to be used 
in Digital Broadcast% or the like in the ARIB are de- 
scribed, respectively, in an area 1104, retransmission 
schedule information of an event (data broadcast data) 
described in this EIT is described. The retransmission 
schedule information in this context is assumed to in- 
clude a date and time when transmission Is started, a 
duration, a number of channel to be retransmitted, and 
a Packet Identifier (PID). 

[0057] In step S708, the CPU 115 confirms whether 
or not rebroadcast is scheduled based on a result of con- 
firmation of this transmission schedule. That Is, the CPU 
115 judges that retransmission is scheduled if there is 
a description in the event information description area 
1104 and judges that retransmission is not scheduled if 
there is no description in the event information descrip- 
tion area. The CPU 1 1 5 proceeds to step S709 if retrans- 
mission Is scheduled and proceeds to step S711 If re- 
transmission is not scheduled. 

[0058] In step S709, the CPU 115 changes the pro- 
gram to a program of 106ch designated by the user be- 
cause it judges that retransmission is scheduled and, at 
the same time, displays an alert picture 1 201 as shown 
in Fig. 12 on the image display unit 111. 
[0059] Then, in step S71 0, the CPU 1 1 5 waits for the 
user's judgment on whether or not booking for restarting 
downloading in accordance with the description of the 
event information description area 1104 Is performed. 
The user can confirm the display screen of Fig. 12 and 
designate with the remote controller 117 whether or not 
booking for restarting downloading Is performed. If a de- 
cision key 1 404 of the remote controller 1 1 7 is operated, 
the CPU 1 1 5 proceeds to step S706 and books restart 
of downloading to finish the channel change operation. 
In addition, if a return key 1407 of the remote controller 
117 Is operated, the CPU 115 finishes the channel 
change operation without performing booking for re- 
starting downloading. 

[0060] In addition, since the CPU 1 1 5 judges that re- 
transmission of data broadcast data which is being 
downloaded is not scheduled, in step S711, the CPU 
115 displays an alert picture 1301 as shown in Fig. 13 
on the Image display unit 111 without changing a chan- 
nel to lOBch designated by the user. 
[0061] Then, in step S712. the CPU 115 waits for the 
user's instruction as to whether or not channel change 
is performed. The user can confirm the display screen 
of Fig. 1 3 and designate with the remote controller 1 1 7 



whether or not booking for restarting downloading is per- 
formed. If the decision key 1 404 of the remote controller 
117 Is operated by the user, the CPU 115 proceeds to 
step S71 3 and changes a channel to 1 06ch to finish the 

5 channel change operation. In addition, If a return key 
1 407 of the remote controller 1 1 7 is operated by the us- 
er, the CPU 115 continues downloading of data broad- 
cast which is being transmitted by 1 01 ch without chang- 
ing a channel and finishes the channel change opera- 

10 tlon. 

[0062] Next, a booking operation for restarting down- 
loading will be described with reference to Figs. 1 4 and 
15. 

[0063] Like Fig. 4, Fig. 14 is a conceptual diagram of 
?5 data broadcast data to be transmitted by the data car- 
ousel transmission system. In Fig. 14, In the case in 
which a channel change request is sent at a point de- 
noted by 1401, DM, and DDBO-0 to DDB1-5 of a part 
1403 indicated by "downloaded data" in Fig. 14 have 
20 been downloaded. The fact that these data have been 
already obtained means they are managed by the CPU 
1 1 5 as described above. 

[0064] Fig. 15 is a flow chart showing a booking op- 
eration for restarting downloading by the CPU 115. In 
25 step SI 501 of Fig. 1 5, the CPU 1 1 5 confirms this down- 
loaded data. 

[0065] Next, in step SI 502, the CPU 115 confirms a 
download restart time. In the example of Figs. 8A to 8C, 
the download restart time is the "time when the program 
30 2 is scheduled to end" or the date and time when the 
start of retransmission is scheduled described in the ar- 
ea 1104 of Fig. 11. 

[0066] Then , in step S1 503, the CPU 1 1 5 waits for the 
booked scheduled time to come and, when the booked 

35 scheduled time has come, restarts downloading of data 
broadcast data which has not been downloaded yet in 
step 81 504, More specifically, the CPU 115 controls the 
tuner 102 and the demultiplexer 103 when the booked 
scheduled time has come, receives the data broadcast 

40 data from a booked channel to output the data broadcast 
data to the storage unit 114, and starts downloading. In 
the example shown in Fig. 14, downloading of all the 
data broadcast data from DDB1-6 on is executed. 
[0067] In this way. according to this embodiment, in 

45 the case in which a channel change instruction is sent 
during downloading of data broadcast data, the CPU 
115 compares a broadcast ending time of data broad- 
cast data which is being downloaded and an ending time 
of a program which is being broadcasted on a channel 

50 after-change. In the case in which downloading can be 
restarted after a program after-change ends, the CPU 
115 performs channel change and, at the same time, 
automatically books restart of downloading. 
[0068] Thus, the user can view a program wh Ich is be- 

55 ing broadcasted on a desired channel without giving up 
downloading of data broadcast data which is now being 
downloaded. 

[0069] In addition, even In the case in which broadcast 
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of data broadcast data which is now being downloaded 
ends before a program to be broadcasted on a channel 
after-change ends, the CPU 115 confirms a retransmis- 
sion schedule of this data broadcast data and automat- 
ically books restart of downloading. Thus, the user can 5 
view a program which is being broadcasted on a desired 
channel without giving up downloading of data broad- 
cast data which is now being downloaded. 
[0070] Moreover, even in the case in which download- 
ing of data broadcast data which is being downloaded 
cannot be restarted, since the CPU 115 indicates to the 
effect that downloading of data broadcast data is sus- 
pended by channel change when the channel change 
takes place, the CPU 115 can prevent the user from 
changing a channel to another channel without remem- 
bering or recognizing that the data broadcast is being 
downloaded. Thus, the user can change a channel upon 
recognizing that the downloading of the data broadcast 
data is suspended. 

[0071] Note that, although the case in which the 
present invention is applied to a BS digital broadcast re- 
ceiver is described in the above-described embodiment, 
the present invention is not specifically limited to the BS 
digital broadcast. The present invention is also applica- 
ble to an apparatus having a function of receiving and 
downloading data broadcasted by a television broad- 
cast, and has the same effect in such an apparatus as 
in the BS digital broadcast receiver. 
[0072] tn addition, information such as a broadcast 
time of a program before and after changing a channel 
and a rebroadcast schedule is detected from program 
guide information such as the EIT in the above-de- 
scribed embodiment. However, the present invention is 
not limited to this, and it is possible to obtain the infor- 
mation as additional information with another means. 
[0073] Further, processing in accordance with a chan- 
nel change instruction during downloading of data 
broadcast data is described in this embodiment. How- 
ever, in addition to this, when channel change is instruct- 
ed during viewing or recording of an ordinary television 
broadcast program, it is also possible to indicate wheth- 
er or not channel change is performed by detecting 
whether or not rebroadcast of the program is scheduled, 
or to display an alert picture to that effect. 
[0074] Processing operations of the CPU 1 1 5 of Fig. 
1 in this case will be described using a flow chart of Fig. 
16. 

[0075] The processing shown in Fig. 16 is basically 
the same as the processing of step S707 and subse- 
quent steps of Fig. 7. In the case in which, during viewing 
or recording of a program of a certain channel, an in- 
struction to change to a channel included in a TS differ- 
ent from that certain channel is sent, the flow of Fig. 1 6 
starts. 

[0076] First, in step SI 601 , the CPU 1 1 5 confirms re- 
transmission schedule information concerning a pro- 
gram which is now being received, which information is 
described in the area 1104 of Fig. 11, as mentioned 



above. Then, in step SI 602, the CPU 115 confirms 
whether or not the program is scheduled to be rebroad- 
casted based on a result of confirmation of the rebroad- 
cast schedule, 

[0077] That is, the CPU 1 1 5 judges that the program 
is scheduled to be rebroadcasted if there is a description 
in the event information description area 11 04 of Fig. 11 
and that the program is not scheduled to be rebroad- 
casted if there is no description in the event information 
description area 1104. The CPU 115 proceeds to step 
SI 603 if the program is scheduled to be retransmitted 
and proceeds to step SI 606 if the program is not sched- 
uled to be retransmitted. 

[0078] In the case in which the CPU 1 1 5 judges that 
the program is scheduled to be retransmitted, in step 
SI 603, the CPU 1 1 5 changes the program to a program 
of a channel designated by the user and, at the same 
time, displays a picture similar to the alert picture shown 
in Fig. 1 2 on the image display unit 111. 
[0079] Then, in step SI 604. the CPU 1 1 5 waits for the 
user's judgment on whether or not booking for restarting 
viewing or recording in accordance with the description 
of the event Information description area 1104 is per- 
formed. The user can confirms the display screen and 
designate with the remote controller 117 whether or not 
booking for restarting viewing or recording is performed. 
In the case in which the booking for restarting viewing 
or recording is instructed, the CPU 115 proceeds to step 
SI 605, and books restart of downloading to finish the 
channel change operation. In addition, in the case in 
which the booking for restarting viewing or recording is 
not instructed, the CPU 115 finishes the channel change 
operation without performing the booking for restarting 
viewing or recording, 

[0080] In addition, in the case in which the CPU 115 
judges in step S1602 that the program, which is now 
being received or recorded, is not scheduled to be re- 
transmitted, in step SI 606, the CPU 115 displays the 
same picture as the alert picture as shown in Fig. 1 3 on 
the image display unit 111 without changing a channel 
to that designated by the user. 

[0081 ] Then, in step S1 607, the CPU 1 1 5 waits for the 
user's instruction on whether or not channel change is 
performed. The user can confirm the displayed alert pic- 
ture and designate with the remote controller 1 1 7 wheth- 
er or not booking for restarting viewing or recording is 
performed. If the booking for restarting viewing or re- 
cording is performed by the user, the CPU 115 proceeds 
to step SI 608 and changes a channel to finish the chan- 
nel change operation. In addition, if the booking for re- 
starting viewing or recording is not performed by the us- 
er, the CPU 1 1 5 continues viewing or recording of a pro- 
gram which is now being received without changing a 
channel and finishes the channel change operation. 
[0082] In this way, in the case In which an instruction 
to change a channel is set during viewing or recording 
of a television broadcast program, the CPU 1 1 5 detects 
whether or not a program which is now being received 
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is scheduled to be retransmitted, and in the case in 
which the program is scheduled to be retransnnitted, the 
CPU 115 performs channel change and, at the same 
time, makes it possible to book viewing or recording of 
a program scheduled to be retransmitted with a simple 
operation. Thus, convenience of the user Involved in the 
channel change can be improved. 
[0083] Next, a second embodiment of the present in- 
vention will be described. 

[0084] Fig. 1 7 is a block diagram showing a structure 
of a television receiver 1 700 as the second embodiment 
of the present Invention. In Fig. 17, the same compo- 
nents as those in Fig. 1 are denoted by the identical ref- 
erence numerals, and detailed descriptions thereof will 
be omitted. 

[0085] In the receiver 1700 of Fig. 17, reference nu- 
meraM701 denotes a CPU and 1702 denotes a modem, 
and reference symbol I denotes the Internet. The CPU 
1 701 includes all the functions of the CPU 11 5 of Fig. 1 
described above. Since the basic operations of the CPU 
1701 such as the operation for receiving a broadcast 
wave with the antenna 1 01 , the operation for displaying 
and outputting video, audio, and data broadcast data 
and the operation for downloading the data broadcast 
data are the same as those in the first embodiment, de- 
scriptions thereof will be omitted. 
[0086] Operations In the case in which an Instruction 
to change a channel Is sent by a user during download- 
ing of data broadcast data will be hereinafter described. 
Fig. 18 is a view showing a main part structure of the 
receiver 1 700 for explaining operations according to the 
channel change instruction during downloading. In Fig. 
1 8, the same components as those in Fig. 1 7 are denot- 
ed by the identical reference numerals. 
[0087] In Fig. 1 8, six TSs are sent by television carrier 
waves of different frequencies, respectively, from a not- 
shown broadcasting station. These TSs are referred to 
as TS1 to TS6, respectively. As shown in the figure, data 
of 1 0Och , 1 01 ch. and 1 02ch are multiplexed on the TS 1 , 
data of 1 03ch, 1 04ch, and 1 05ch are multiplexed on the 
TS2, and data of 106ch, 107ch, and 108ch are multi- 
plexed on the TSS. In this way, television programs or 
data broadcast data for three channels are multiplexed 
on each TS up to the TS6 as shown In Fig. 6. 
[0088] At present, the TS1 Is being received In the tun- 
er 102. Moreover, data broadcast data of lOlch is se- 
lected from the TS1 by the demultiplexer 1 03 and stored 
in the storage unit 114 via the data stream processing 
unit 106. 

[0089] Further, the CPU 1 701 stores and manages in- 
formation of a Dll and DDB modules which are now be- 
ing downloaded and scheduled to be downloaded, In 
particular, a total amount of download data, the number 
of sections of the downloaded DDB and parameters 
modulejd and section_no of the sections. 
[0090] Next, operations of the CPU 1701 will be de- 
scribed which are performed in the case in which an in- 
struction to change a channel to 1 06ch Included In the 



TSS is sent when data broadcast data which is being 
broadcasted on 1 01 ch included in the TS1 is download- 
ed. Fig. 1 9 is a flow chart showing operations of the CPU 
1 701 in accordance with channel change. 

5 [0091] In the case In which channel change Is re- 
quested by a user operation. In step SI 901, the CPU 
1 701 gets from the EIT stored in the memory 1 07 a Uni- 
form Resource Locator (URL) serving as information of 
connection destination on the Internet I from which the 

10 data broadcast data which is being downloaded on the 
channel lOlch before-change, is provided. 
[0092] Fig. 20 shows an example (extract) of a data 
structure of the EIT transmitting a URL in which broad- 
cast data used in this embodiment exists. 

15 [0093] In areas 1 1 01 to 1 1 03 and 1 1 05 of Fig. 20. con- 
tents prescribed in the standard "Program Array Infor- 
mation to be used in Digital Broadcast", or the like in the 
ARIB are described, respectively. In an area 2001, re- 
transmission schedule information and an URL for ob- 

20 taining data of an event (data broadcast data) described 
in this EIT Is described. 

[0094] Further. Fig. 21 shows an example (extract) of 
a data structure of the Dll transmitting a URL in which 
broadcast data exists. 

25 [0095] In Fig. 21. in the areas 501 to 504 and 506, 
contents prescribed and described in the technical ma- 
terial "BS Digital Broadcast Operation Regulations", or 
the like In the ARIB are described, respectively. In addi- 
tion, in an area 2101 , an URL for getting data which Is 

30 now being downloaded Is described. Further, if a Dll has 
already been obtained at the point of step S1901, the 
same effect can be realized even if a URL described in 
the Dll is used rather than the URL described in the EIT. 
[0096] Next, in step S1902, the CPU 1701 attempts 

35 to make a connection to the Internet I via a modem 1 702. 
If the connection is successful, the CPU 1 701 proceeds 
to step SI 903. If the connection is unsuccessful, the 
CPU 1701 proceeds to step SI 805 to attempt retry of 
the connection. 

40 [0097] The CPU 1701 repeats steps S1902, SI 905, 
and S1 906 until the number of times of retry operations 
of the connection to the Internet I exceeds N. If the 
number of times of retry operations has exceeded N, the 
CPU 1 701 shifts to the processing of step S701 and sub- 

45 sequent steps of Fig. 7 described In the first embodi- 
ment. In this embodiment, this number of times of retry 
is assumed to be ten. 

[0098] If the connection to the Internet I is successful 
in step SI 902, the CPU 1701 changes the channel to 

50 1 06ch desired by the user and. at the same time, dis- 
plays an alert picture 2201 as shown in Fig. 22. Then, 
the CPU 1701 starts downloading from the Internet in 
step SI 904 and finishes a series of operations. 
[0099] In this case, as In the first embodiment, data 

55 which has already been downloaded may not be down- 
loaded or may be downloaded again entirely. Naturally, 
downloading is finished earlier if the data which has al- 
ready been downloaded Is not to be downloaded. 
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[0100] In this way, according to this embodiment, 
when channel change is instructed during downloading 
of data broadcast data, the CPU 1701 detects on the 
Internet a program transmitting data which Is being 
downloaded and, If there is a program transmitting data 
broadcast data which Is being downloaded, the CPU 
1 701 performs downloading from the program on the In- 
ternet and, at the same time, performs channel change. 
Thus, the user can view a program which is being broad- 
casted on a desired channel without giving up down- 
loading of data broadcast data which is now being down- 
loaded. 

[0101] Note that, in the above-described embodi- 
ment, the case Is described in which data broadcast da- 
ta broadcasted on a channel before-change exists on a 
designated URL on the Internet and the CPU performs 
downloading of the data broadcast data by making a 
connection to this URL. However, if data broadcast data 
can be obtained by a medium other than the Internet, 
for example, a disk medium such as a DVD or a CD, the 
present invention may be adapted such that Information 
indicating a position where the data broadcast data ex- 
ists is described in the EIT and, after a user is Informed 
to the effect that data broadcast data which could not 
be downloaded can be obtained from the medium later, 
a channel is changed. 

[01 02] In addition, a storage medium such as a mem- 
ory storing a program for realizing the functions in the 
above-described each embodiment by a CPU Is also In- 
cluded in the present invention. 

[0103] As described above, according to the present 
invention, even in the case in which channel change is 
instructed while television broadcast data is being re- 
ceived, it becomes possible to surely receive to record 
or download the data which is being received. 
[0104] Many widely different embodiments of the 
present Invention may be constructed without departing 
from the spirit and scope of the present Invention, It 
should be understood that the present invention is not 
limited to the specific embodiments described in the 
specification, except as defined in the appended claims. 



Claims 

1. A signal receiving apparatus, comprising: 

receiving means for receiving a television 
broadcast; 

instruction means for instructing change of a re- 
ceiving channel of said receiving means; and 
control means for, in response to the Instruction 
of channel change by said instruction means, 
comparing an ending time of a program being 
broadcasted on a first channel which is current- 
ly being received by said receiving means and 
an ending time of a program broadcasted on a 
second channel after the channel change to 



control a channel change operation of said re- 
ceiving means based on a result of the compar- 
ison. 

5 2. An apparatus according to claim 1 . wherein: 

said control means changes the receiving 
channel to the second channel In the case in 
which the ending time of the program being 

10 broadcasted on the first channel is later than 

the ending time of the program being broad- 
casted on the second channel, and inhibits 
change to the second channel in the case in 
which the ending time of the program being 

15 broadcasted on the first channel Is earlier than 

the ending time of the program being broad- 
casted on the second channel. 

3. An apparatus according to claim 2, wherein 
20 said control means further controls said re- 

ceiving means to change the receiving channel to 
the first channel after the program being broadcast- 
ed on the second channel ends. 

25 4. An apparatus according to claim 2, wherein 

said control means further detects whether 
the program being broadcasted on the first channel 
is rebroadcasted In the case in which the ending 
time of the program being broadcasted on the first 

30 channel Is earlier than the ending time of the pro- 
gram being broadcasted on the second channel 
and, changes the receiving channel to the second 
channel in the case in which the program being 
broadcasted on the first channel is rebroadcasted, 

35 and inhibits change to the second channel in the 
case in which the program being broadcasted on 
the first channel Is not rebroadcasted. 

5. An apparatus according to claim 1 , wherein 

40 said control means changes the receiving 

channel to the second channel in the case In which 
the ending time of the program being broadcasted 
on the first channel is later than the ending time of 
the program being broadcasted on the second 

45 channel by a predetermined time or more. 

6. An apparatus according to claim 5. wherein 

broadcast data of identical contents is repeat- 
edly broadcasted at a period of the predetermined 
50 time in the program being broadcasted on the first 
channel. 

7. An apparatus according to claim 1 . further compris- 
ing: 

55 

storing means for storing television broadcast 
data received by said receiving means, 



9 



17 



EP 1 333 670 A2 



18 



wherein said control means further controls a 
storing operation of said storing means. 

8. An apparatus according to claim 7, wherein 

said control means changes the receiving 
channel to the second channel and, at the same 
time, stops the storing operation of broadcast data 
of the first channel by said storing means in the case 
in which the ending time of the program being 
broadcasted on the first channel is later than the 
ending time of the program being broadcasted on 
the second channel, 

9. An apparatus according to claim 8, wherein 

said control means further controls said re- 
ceiving means to change the receiving channel to 
the first channel again after the program being 
broadcasted on the second channel ends and, at 
the same time, starts storage of broadcast data of 
the first channel by said storing means. 

10. An apparatus according to claim 9, wherein 

said control means determines broadcast da- 
ta of the first channel which should be stored after 
the change from the second channel to the first 
channel, based on a state of the broadcast data 
which is stored in said storing means before the 
change of the receiving channel to the second 
channel. 

11. An apparatus according to claim 7," wherein 

said control means inhibits change to the sec- 
ond channel and, at the same time, continues the 
storing operation of broadcast data of the first chan- 
nel by said storing means in the case in which the 
ending time of the program being broadcasted on 
the first channel is earlier than the ending time of 
the program being broadcasted on the second 
channel. 

12. An apparatus according to claim 1 , wherein 

said control means detects the ending time 
based on program guide information to be transmit- 
ted by the television broadcast. 

13. An apparatus according to claim 1, wherein 

broadcast data of a plurality of channels are 
multiplexed by a unit of packet in one broadcast da- 
ta stream of the television broadcast, and the first 
channel and the second channel are multiplexed in 
streams different from each other. 

14. An apparatus according to claim 13, wherein 

said control means detects the ending time 
based on program guide information included in a 
predetermined packet. 

15. An apparatus according to claim 1 , further compris- 



ing: 

display means for displaying an image accord- 
ing to television broadcast data received by 
5 said receiving means, 

wherein said control means further displays 
on said display means a predetermined display 
screen according to a result of the comparison. 

10 

16. A signal receiving apparatus, comprising: 

receiving means for receiving a television 
broadcast; 

15 an operation unit having instruction means for 

instructing change of a receiving channel of 
said receiving means; and 
control means for, based on time information 
concerning a program being broadcasted on a 

20 first channel before change instructed by said 

instruction means and time information con- 
cerning a program being broadcasted on a sec- 
ond channel after change instructed by said in- 
struction means, controlling whether or not to 

25 change the first channel to the second channel. 

17. An apparatus according to claim 16, wherein 

said control means changes the receiving 
channel to the second channel in the case in which 
30 the ending time of the program being broadcasted 
on the first channel is later than the ending time of 
the program being broadcasted on the second 
channel. 

35 18. An apparatus according to claim 16, 
wherein: 

said control means changes the receiving 
channel to the second channel in the case in 

40 which the ending time of the program being 

broadcasted on the first channel is later than 
the ending time of the program being broad- 
casted on the second channel and in the case 
in which said operation unit performs a prede- 

45 termined operation, and inhibits change to the 

second channel in the case in which said oper- 
ation unit does not perform a predetermined op- 
eration. 

50 19. An apparatus according to claim 16, wherein 

said control means extracts the time informa- 
tion from program guide Information to be transmit- 
ted by the television broadcast. 

55 20. An apparatus according to claim 1 9. wherein 

the television broadcast has a plurality of 
broadcast data streams in which broadcast data of 
a plurality of channels are multiplexed by a unit of 
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by said instruction means, and controlling a 
channel change operation of said receiving 
means instructed by said instruction means, in 
accordance with a result of the detection. 

5 

27. An apparatus according to claim 26. wherein 

said control means changes the receiving 
channel to a second channel in accordance with the 
channel change instruction in the case in which the 
10 first broadcast data can be obtained by the medium 
other than the television broadcast. 

28. An apparatus according to claim 26. further com- 
prising: 

15 

inputting means for inputting data from the me- 
dium other than the television broadcast, 

wherein in the case in which the first broad- 
20 cast data can be obtained by the medium other than 
the television broadcast, said control means chang- 
es the receiving channel to a second channel in ac- 
cordance with the channel change instruction and, 
at the same time, controls said Inputting means to 
25 input the first broadcast data from the medium other 
than the television broadcast. 

29. An apparatus according to claim 26, wherein 

said control means identifies a position where 
30 the first broadcast data exists in the medium other 
than the television broadcast, based on program 
guide information included In television broadcast 
data received by said receiving means. 

35 30. An apparatus according to claim 29, wherein 

the television broadcast has a plurality of 
broadcast data streams in which broadcast data of 
a plurality of channels are multiplexed by a unit of 
packet, respectively, and the program guide infor- 

40 matlon is included in a predetermined packet 
among the broadcast data streams, 

31. An apparatus according to claim 29, wherein 

the medium other than the television broad- 
45 cast includes the Internet, and the position where 
the first broadcast data exists is a URL on the Inter- 
net. 



packet, respectively, and the program guide infor- 
mation is included in a predetermined packet 
among the broadcast data streams. 

21. A signal receiving apparatus, comprising: 

receiving means for receiving a television 
broadcast; 

an operation unit having instruction means for 
Instructing change of a receiving channel of 
said receiving means; and 
control means for controlling a channel change 
operation of said receiving means instructed by 
said instruction means, according to whether or 
not a program being broadcasted on a channel 
which is being received by said receiving 
means is scheduled to be rebroadcasted. 

22. An apparatus according to claim 21, wherein 

said control means performs channel change 
in accordance with said instruction means in the 
case in which the program is scheduled to be re- 
broadcasted. 

23. An apparatus according to claim 21 , wherein 

in the case in which the program is not sched- 
uled to be rebroadcasted, said control means per- 
forms the channel change if said operation unit per- 
forms a predetermined operation, and inhibits the 
channel change if said operation unit does not per- 
form the predetermined operation. 

24. An apparatus according to claim 21 , wherein 

said control means detects whether or not the 
program is scheduled to be rebroadcasted, based 
on program guide information included in television 
broadcast data received by said receiving means. 

25. An apparatus according to claim 24, wherein 

the television broadcast has a plurality of 
broadcast data streams in which broadcast data of 
a plurality of channels are multiplexed by a unit of 
packet, respectively, and the program guide Infor- 
mation is included in a predetermined packet 
among the broadcast data streams. 

26. A signal receiving apparatus, comprising: 

receiving means for receiving a television 
broadcast; 

instruction means for instructing change of a re- 
ceiving channel of said receiving means; and 
control means for detecting whether or not first 
broadcast data associated with a program be- 
ing broadcasted on a first channel which is be- 
ing received by said receiving means can be 
obtained by a medium other than the television 
broadcast when channel change is instructed 



32. A signal receiving method, comprising the steps of: 

50 

receiving a television broadcast; 
instructing change of a receiving channel of 
said receiving step; and 
comparing in response to the instruction of re- 
55 ceiving channel change, an ending time of a 

program being broadcasted on a first channel 
which is being received in said receiving step 
and an ending time of a program being broad- 
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casted on a second channel after the change 
to control a receiving channel change operation 
based on a result of the comparison. 

33. A signal receiving method, comprising the steps of: s 

receiving a television broadcast; 
instructing change of a receiving channel of 
said receiving step; and 
controlling whether or not to change the first 
channel to the second channel, based on time 
information concerning a program being broad- 
casted on a first channel before change by the 
instruction to change the receiving channel and 
time information concerning a program being is 
broadcasted on a second channel after 
change. 

34. A signal receiving method, comprising the steps of: 

20 

receiving a television broadcast; 
instructing change of a receiving channel; and 
controlling a channel change operation of said 
receiving step instructed in said instructing 
step, according to whether or not a program be- 25 
ing broadcasted on a channel which is being 
received in said receiving step is scheduled to 
be rebroadcasted. 

35. A signal receiving method, comprising the steps of: 30 

receiving a television broadcast; 

instructing change of a receiving channel In 

said receiving step; and 

detecting whether or not first broadcast data as- 35 
sociated with a program being broadcasted on 
a first channel which is being received in said 
receiving step can be obtained by a medium 
other than the television broadcast when the re- 
ceiving channel change is instructed, and con- 
trolling a channel change operation of said re- 
ceiving step instructed in said instructing step, 
according to a result of the detection. 

36. A storage medium for storing a program for execut- <5 
ing the method according to any one of claims 32 

to 35 by a computer. 



55 



EP 1 333 670 A2 



o 
o 



C\J 



Ql— t 

<cO: 



oo: 



CD 



Ci3 
EC 



r-i 



o 
<x:o=) 



LU 




CC 






LU 

Q§ 


go 




QO 






ZDLU 
















OC 


EMU 


LU 
X 
LU 
—J 





V 



CD 



—J \ ^ 



>- 

DC 

o 



LU 



V CM 



o 

I— LU. 

oot: 

3ILUZ 
O-CCID 



a. 

O 



o 

CO 13 



LUO 

Oh 
ujO 

□CO 



13 



EP 1 333 670 A2 




14 



EP 1 333 670 A2 




15 



EP 1 333 670 A2 




16 



EP 1 333 670 A2 



FIG. 5A 



DII HEADER INFORMATION 
• table.ld 
• tableJd.extension 
• section.number 
• last-section.number etc, 



DII INFORMATION DESCRIPTION AREA 1 

• transaction.id etc. 

DII INFORMATION DESCRIPTION AREA 2 - 
• downloadJd 
• block^lze etc. 

DDB MODULE INFORMATION DESCRIPTION AREA 
• module.id 

• module-Size etc. 

DII INFORMATION DESCRIPTION AREA 3 - 

• private-data etc. 
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FIG. 5B 



DDB HEADER INFORMATION 
• table.id 
• table.id-extension 
• section.number 
• last-sectlon.number etc. 



DDB INFORMATION DESCRIPTION AREA 1 
• download-id etc. 

DDB INFORMATION DESCRIPTION AREA 2 
* moduleJd 
• module-version etc. 



DATA DESCRIPTION AREA 
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